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Characteristics of the phytoplankton community and

water quality assessment in Xuwei Xianghe Lake

XU Haixin, ZHANG Zitao, WU Jiashun, ZHU Ming, CHEN Jianhua
(Jiangsu Key Laboratory of Marine Biotechnology, Jiangsu Ocean University, Lianyungang 222005, China)

Abstract: In order to investigate the community structure characteristics of plankton in Xianghe Lake
and evaluate the trophic status and fish productivity of the water body, plankton resources were surveyed
from July 2023 to April 2024. The results showed that a total of 64 species of phytoplankton belonging
to 7 phyla were identified in Xianghe Lake, with Chlorophyta being the most diverse group, comprising
24 species. The average density of phytoplankton was 433.35x10% ind./L, and the average biomass was
42.334 mg/L. A total of 39 species of zooplankton belonging to 4 phyla were detected, including 22 spe-
cies of Rotifera, 4 species of Protozoa, 5 species of Cladocera, and 8 species of Copepoda. The average
density of zooplankton was 182.94x10* ind./L, and the average biomass was 0.887 mg/L. Redundancy

analysis (RDA ) analysis between the abundance of dominant plankton species and ater environmental
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factors indicated that water temperature (WT) and dissolved oxygen (DO) were the main factors influ-

encing the abundance of dominant phytoplankton, while Secchi depth (SD) was the key factor affecting

the abundance of dominant zooplankton. The average Margalef richness index, Shannon-Wiener diversity

index, and Piclou evenness index for phytoplankton were 5.240, 3.167, and 0.606; and for zooplankton,

the corresponding averages were 4.110, 4.325, and 0.807. The estimated fish productivity based on plank-

ton biomass was 452.68 kg/hm?. Based on the structure of the plankton community, physicochemical

factors, and biodiversity indices, it was determined that Xianghe Lake is meso-eutrophic and slightly

polluted to clean, meeting the national class II water quality standard.

Key words: Xianghe Lake; plankton; biological diversity; fish productivity; RDA analysis
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FRIETTAE BTN 3 Fp, &0 4.69%; MBI E
BN 4 Fh, B0 6.25%, SRS PH dR F R
TR Y HE V5 R IE o

B EZ R IFEY LSRR, RaRE
PP HE, REFE. DR, EREHER. B4
B WG BERER IR e BAaER; B
FRAF B BAEE. FRE, YEETE
B TR K B NI MR AT EF O
BOBBESHER, NAE. R, HEFHER. W
MEE. LRERE. BRE(LERD . EERH
P EREREE]; B KSR NIEERET;
X BB HEEENRET,



22 VLR EVE 22 4 ( AARRE= IR 2025 4F 12 A
x1 FHZEREDABE
Table 1 Dominant index of phytoplankton in Xianghe Lake
(mES BT B RS = ==
W Chlamydomonas 0.193 — — 0.106
V2 TE#E Spirulina sp. — 0.383 0.224 —
W ¥ Cyanophyta oop P
it J 3 Pseudanabaena sp. 0.036 0.151 0.047 —
-2 Merismopedia sp. 0.024 — 0.290 —
WK 5 IE ¥ Schroederia nitzschioides — — 0.023 0.025
Rk Raphidiopsis curvata — — 0.154 —
‘ Y5 FF#E Synedra acus 0.038 — — —
k¥ Bacillariophyta ' Y
INERE Cyclotella sp. 0.087 — 0.055 0.119
AR BEREE Melosira varians 0.179 — — —
‘B4 Skeletonema sp. 0.026 — — —
N M Scenedesmus sp. — — 0.061 0.035
£ "] Chlorophyta . N ‘ P
B LT 4k Ankistrodesmus acicularis — — _ 0.076
) i ph B Cryptomonas erosa 0.148 — — 0.127
[ ] Cryptophyta : .‘SA P
RIEWE: Chroomonas acuta — — — 0.020
L1 ] Euglenophyta PEMLBE Trachelomonas — — — 0.085

2.1.2 FFHAGFHEAY O E RN T

T W R AR PR B BE R 433.35%10% 4> /L
(ML 2PR) . Hrp, EINKFHEERK,
K 222.77}104 A /L RETTH PHBEE KD, K

0.77x10* A~ /L; Bk LB TR T3 % AR = o 7 T8
B Y R A Y8R 42.334 mg/L, %]
KIS A Y BB K, R 31.578 mg/L; ¥ THEE
EYE &R/, 4 0.035 mg/L,

x2 BUNHZFHRENEENEYE
Table 2 Density and biomass of phytoplankton in Xianghe Lake

o - LREE] W TEBE] e FHE] BRBE] BT o
s by Chlorophyta Cyanophyta Bacillariophyta Cryptophyta Pyrrophyta Euglenophyta Chrysophyta it
o /(104 ALY 81.81 31.23 107.35 37.16 0.77 3.61 3.35 265.29
AWk / (mg-L7) 8.161 4 3.706 6 11579 0.8346 0.077 4 0.059 6 0.285 1 14.282 6
R/ (10* 4L 514.58 159.74 14.19 9.03 1.55 0.77 — 699.87
HE AW/ (mg-L7Y) 18.484 8 27.286 7 0.166 7 0.180 6 0.1239 0.003 1 — 46.1959
- BAE /(1044 -L7Y) 237.94 348.65 44.65 232 — 4.13 0.26 637.94
7 M /(mge L) 9.104 1 94.802 6 0.2336 0.0415 — 0.0124 0.000 5 104.194 7
e BAE /(104 4L 56.77 14.97 20.13 21.16 0.77 12.13 4.39 130.32
h AW/ (mg-L7Y) 3.556 6 0.516 1 0.116 3 0.3399 0.056 8 0.064 3 0.013 1 4.663 1
= B /(104 4L 222.77 138.65 46.58 17.42 0.77 5.16 2.00 433.35
L A/ (mg-L7) 9.826 7 31.578 0 0.406 0 0.349 0 0.065 0 0.0350 0.075 0 42.3340
2.2 FiEHH B RBERAE ZUERRR R, TAPEIKE; £F

2.2.1 FaEsh A KA R A KA
T U s M L M R 4 K3 39 Fh, Hode
W22 Fh, 5 56.41%; A Y 4 FF, 5 10.26%; B
AIESF, 5 12.82%; BE R I 8, 5 20.51%, #
{7 3 b 2 A BRAE P TR A0S TR _E AR AR RE , DU
DR RE, L FFRREL, KFHEXTED,
TF Y ESRE M S RERR
WXERRM. ARERERE. RERL. BEHR
B KRESMEER; BRAEMAZEERRE. i
REBRK HAERR K, ARFRER A, Hbia
R KRB R B BRI SRk i bl fa 4

Rt E M SRR, ARERR R, tEmar
Bl BERE KEREE(WEI),
222 HFAMGFHDMGERE LD E
AW YR T B R 182.94x10% 4N /L,
Horp i i SRR, R 137.35x10* 4N /L; JRAE
YIS RER/D, K 0.562 5x10* 4~ /L (L% 4)
BT S A B 0.887 mg/L, Hpf
RIS Y B BE, 8 0.352 mg/L; JRAESIYIN
T YR B AR, H 0.000 4 mg/L, HEERIEFYH
BEEREKX, XZHNEHER/D.
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Table 3 Dominant index of zooplankton in Xianghe Lake

WES Fh 2 HE 2% B X
WSS I Brachionusca lyciflorus 0.3121 0.054 4 — 0.034 2
WIS L Synchaeta pectinata — 0.086 3 — —
WA R4S . Brachionus budapestiensis 0.026 9 0.022 6 — —
R R W Brachionus angularis 0.021 1 0.207 0 — 0.071 5
& 11 Rotifera i e FH 48 1 Keratella valga — 0.039 0 0.057 8 0.030 2
fhAERS L Asplanchna brightwel 0.041 3 — 0.3157 0.157 1
JBIE -4 dt Notholon labis 0.236 3 — —
KM £ % s Polyarthra trigla 0.052 5 0.072 3 — —
FIE M4 L Monostyla pyriformis — 0.143 1 —
ke L Js Copepoda T A &K & Mesocyclops leuckarti — 0.084 3 —
2 Cladocera KA G 5% Bosmina longirostris — — — 0.072 5
F4 FHERIMEEMEYS
Table 4 Density and biomass of zooplankton in Xianghe Lake
- = 1y $ oK
T b Rfjltgi—?ira Eﬁiﬁ C;%dﬁ;c?;ra Cff):;(')cda B
X /(100417 252.00 — 1.13 25.63 278.75
wF Y/ (mg- L) 0.583 — 0.161 0.095 0.839
g% W /(104 4L 144.25 — 1.00 56.13 201.38
N ML/ (mg L) 0.212 — 0.070 0.353 0.636
X W /(100417 84.50 1.50 2.25 39.25 127.50
e AWt / (mg-L7Y) 0.257 0.002 0.196 0.152 0.606
e W /(104417 68.63 0.75 10.38 4438 124.13
. W/ (mg-L7Y) 0.192 0.000 03 0.983 0.294 1.468
1y W /(104 4L 137.35 0.562'5 3.688 41.34 182.94
AR/ (mg - L) 0.311 0.000 4 0.352 0.223 0.887

2.3 FiTHZREENY ST

I 7 WA Y B9 Shannon-Wiener ZH M 18
¥R 2.025~3.976, E1{H N 3.167; Margalef £ F
BEFEE R 4.869~5.784, SE-H#I{H K 5.240; Pielou ¥92)
B EHh 0.375~0.758, F¥{E N 0.606, &L FE1EiF

HEYNEZHERBERRE (LK S),
x5 BMHEREYSHEEIEY
Table 5 Biodiversity indices of plankton in Xianghe Lake
ZREMETRE H FE RS BIoEEas J
FUOTRWE e WW W Wl TR
HWY 9 WY WY
#HZE 3703 3.140 4.869  4.585 0.722  0.554
H&E 2025 7711 5313 3.031 0.375  1.529
®FE 2964  3.010 4992  3.802 0.569  0.539
&% 3976 3.439 5784  5.022 0.758  0.606
FHy o 3167 4.325 5240  4.110 0.606  0.807

2 W31 Y 5 Shannon-Wiener 2 £ 38 B N
3.010~7.711, -3 {H & 4.325; Margalef £ § & 1§
¥~ 3.031~5.022, -#j{H & 4.110; Pielou ¥ &) fF
5 B K 0.539~1.529, -1 & H 0.807, B FH Y

i) Margalef £ & % B #/EL Z & &, i Shannon-
Wiener Z £ R4 Pielou I EHBWAEESE
B (IR S) . FEEENZHEERE B AYSE
B JRE, B LT 2ERMAE, MEREES)
Wb T 2 ER R KT
2.4 KEEFEHGE

BT BRI FEKIER 2.46 m, IR HFS). HE
YIRS H1R 0.887 mg/L F1 42.334 mg/L, HELE
RBIR, 8 hm® B EYAEYES BN 21.82 kg
11 041.42 kg, X} Q7= 774351 % 10.91 kg/hm? Fi
312.43 kg/hm?, 7K 44 40 B8 J2 J8 B R 45 48 {1k 1 £ 7=y
# 40% T+, B 129.34 kg/hm?, &S fhE kAN
1 452.68 kg/hm?,
2.5 BiFEMSKRERTFHXR

Kk pH #BFa5E, £ 7E 8.0~8.5, B5HM:; DO
SRR, TP YRERE, SR I RIR0E; Bk &
EWINRERERTSE. EWZE, Chl-a §&4T
B SREUKRKE (R 6) » BiAKERREE, BF
KRR BT R P R TR BB TR XU
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Table 6 Hydro-environmental parameters
of Xianghe Lake in different seasons

HE Ak R B CES = ==

7Kl /°C 16.64  30.10 19.06 4.48

pH 8.39 8.36 8.41 8.26

Wi /(mg-L7Y) 8.23 6.74 7.62 9.70
BB /em 80.2 67.8 43.2 62.8
WS/ (mg- L) 0.05 0.06 0.09 0.10
BAGH /(mg-L") 0.16 0.08 0.31 0.30
ek a &h/(mg-L7) 7.98 5.82 12.06 4.53

HRYE LT BT (DCA) G551, BEITTRS
Br (RDA) BEAT R ML, 20478 91 7 W A2y AN 3R
BEHNTZ KR 7 iiF Y RDA HeF 5 — i
IR AEME 23 90 0.537 1 0.244, IfaRAS B

RDA1
a PRUHY)

K 78.1% (W3 7)  WT S je s . R fEE. Tk
RLFE MR, B ESHEE. FRERIEMRL; /b
5 NH;-N BRI IEAMX, HS5 WT 288 i
Ky REMTH. T REEE. BLAE. BRE. Wk
5 DO 2R IBIEMX, W5 WT 28R HAAM
K HIPAERE. RERRE. BHES SD 2R
EM, W5 pH 2B AMX (WWE 2) .

F7 EHEN. EHHWEHRBEETH RDA 4R
Table 7 RDA analysis results of phytoplankton and
zooplankton in relation to environmental factors

RDA it SR WA A S
S b FFAE(E 0.537  0.244  0.219 0
TR L

fif Ty 22 5370  78.06  100.00 0
o s FEAE(H 0.555  0.309  0.137 0
TR
Ry 2 55.45  86.33  100.00 0
1.0
S‘pg qp7

RDA2

sp6 spS

RDALI
b FiiEsh¥

e a B spl RRICHE, sp2 IBHEWR, sp3 AT ETLE, sp4 I, sp5 HETTBETHEIE, sp6 NBAIRS, sp7 J T3, sp8 T MRLME, sp9 AR
SRR, spl0 R/NEREE, spll AR RETEWR, spl2 B EME, spI3 AMGHEREE, spl4 AR RBIERIE, spls HFEHE; b E spl AEEERE R, sp2 WFCRIERR
B, sp3 AHIRE R R, spd WARERIE, sps HHBRAPR K, sp6 ARBER R, sp7 NEEMHIEH, sp8 AL R, sp9 WA HRBAB M, spl0 A
SIKE, spll FREFL R WT /KR, SD HBEHE, DO RWIEHE, NH;-N HEA, TP BBk, Chl-a FHHEE a, BIMIAHKRERRMIRET, 5
LRIEMIe AT EETHIE. Mt (Bifh: IEAG; . Sl B TAXE:) | sl SR AR/ MR IER TS HF MR K
/N BAFELERARTIE). YRS MUERREE, FRA TR SIRRA T MR, BRTEIEMR, FFEAR, MZERAH%E.

B2 FiEmIEEsm B MmEESIFERFH RDA 517

Fig.2 RDA analysis of the abundance of dominant phytoplankton and zooplankton species and environmental parameters
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O BRESH: EEKREI KM ERENEEEK
L (20~30 °C) 12728 | @ b shAs: HKEA AR
HEEK B BOKES B FBABS 2 LEDEL, N
Tt —P R T HRBEMRBE, @ JeRFEM: EkE
HEE K AR EFTREE E AW RAEAIER, TR
REANZS AR (IR AESR) vHEL RS
BELREE. N2ERE, BEITMEEEH—
FEMTEBER . THEEREKS, WEITERRRK
fRp R BB, SR — R TR B L
YR,

TRIESh Y % B 4 K3 39 i, Hop, B l—
ENEHERFMEI, BRERK, HEHEREE
F, SE AKX R, R aERTE/N, N5
WE; o, B R ETIOME R, B %M
SRR SRR R, T AR A B IR YT B 2 T
EHE RS 3030 , W BB R R R
FEFEHERE, FEMBERERNEEREKE, &
BHEARRERE KK, REAHIIFFTERIKEE
BRI AREPT, gapersBliygrya
T TR Aok B R Y i 7 WAl i B B SR AR o,
FBKAE LT EEBEFRUAKTE,

MY Z R 55k E, Shannon-Wiener £Z#E
P B 135 R TR BE 8 45 A Ay b =R B A
EEARERR SRS, HEEBR A, FUKRR
UL A, BRI AR e B0, AR P, i A
TS Y 0 H B 5 518 3.167 1 4.325, 4K 48K
R4 Z RIS BT M A BT T, B R R
BI5 Y - s K, Margalef £ EHEHEY AT
RS — gy R g BE P, AP, 7
Y ARS8 d BE 5 5.240 1 4.110,
Pielou 3/ B 45 %5 1400 i B — Ak B b A 304
FL SRR, R BLBETE R R Mg 2 R 5]
TEREMESE, RRESHAYSERE, KRS, 7
s AR WY J $1E 415128 0.807 F1 0.606,
M Margalef &= & B 5 80 #1 Pielou ¥ 5] B 45 £ 5k
B, BWAEETEEAE Kok E T
iR ab, SRER (MR AKFRERERE) (GB
3838—2002) 2], A F MK KA AT, HE
BRI FHEFRK 1 DR Z 0], SAKREGL 2
IKIRUE,

M RDA 53 ¥ &5 R R E, A#F 5% 1, WT #1 DO
REMER B RREHEYHELSHNEER T B
B, R (NEAER. BiEE%) 5KEEE

FE8) SXTRE R B AR R AR I T ISR
R, AT LGE R KR4 R, BT
BB S IE R e 0) ) T B R
PRBSEFE; MREEE (W/NREE) N5 WT 2E3RM f
%, 5 DO BIEMK, X2 F WrE s 1% WT.,
B DO ByFR8E ] e sb, SD X 7 W 3h 4y i e v 45
MARREYW, KESRERMEMSHEBE
A, X5HEHE M E g R—3G TeR
BERBEE LM S SD B RAMX, XWRERE N
SD ¥Ry A ER, AMiREEmb 2 2R e
YRR R 1] LRGS0, 7 W0 7 i A B
EI B EES WT, DO 1 SD 3K 3, [t
Z R Y R R

LR EYZ MR KRR N F & RDA 4317
S5, FWBIKAEL TP EEFRMKE, KBRS
7 - BERE, AN SKEKEER,
3.2 &M 7K B RO B HE

BT B A A TR U A W IR B £ R R
BB E, MM REEEaRmEgiaR
AR 14647 s e A B E T, A1E BB IR
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